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Abstract 

The KADoNiS-p project is an online database for cross sections relevant to the p-process. All existing experimental data 
was collected and reviewed. With this contribution a user-friendly database using the KADoNiS (Karlsruhe Astrophysical 
Database of Nucleosynthesis in Stars) framework is launched, including all available experimental data from (p,7), (p,n), 
(p,a), (a, 7 ), (a,n) and (a,p) reactions in or close to the respective Gamow window with cut-off date of August 2012 
(www.kadonis. org/pprocess). 


I. INTRODUCTION 

The elements heavier than iron are produced mainly 
via series of neutron capture reactions and /3-decays. De¬ 
pending on the neutron density, the path of these pro¬ 
cesses runs along the valley of stability (s-process, slow 
neutron capture) [I| , or far away on the neutron rich side 
of the chart of nuclei involving short lived neutron rich 
nuclei (r-process, rapid neutron capture) [ 3 ]. However, 
there are about 32 nuclei on the proton-rich side of the 
valley of stability which cannot be produced via neutron 
captures. The main fraction of these so-called ”p-nuclei” 
is produced via photodisintegration reactions (7-process) 
on the pre-existing s- and r-seed nuclei Q. First (7,n) 
reactions push the material to the proton-rich side of the 
valley of stability. At a certain point, (7,0) and (7,p) re¬ 
actions become dominant diverting the material to lower 
masses 0 where they decay back to stability. Detailed 
reaction network calculations involving thousands of nu¬ 
clei and ten thousands of reactions mostly on unstable 
nuclei still fail to reproduce the observed solar abundance 
for all p-nuclei The nuclear physics input for these 

calculations are inferred mainly from Hauser-Feshbach 
statistical model calculations. To test these predictions 
systematic measurements in the relevant mass and energy 
range are needed. Experimentally the inverse radiative 
capture reactions shall be investigated @ , and from their 
measured cross sections the reaction rate of the photo¬ 
disintegration reactions can be calculated applying the 
principle of detailed balance Q. 

The improvement of the predictive power for nuclear 
reaction cross sections is crucial for further progress in 
p-process models, either by directly replacing theoretical 
predictions by experimental data or by testing and im¬ 
proving the reliability of statistical models, if the relevant 
energy range, the so-called Gamow window (GW), is not 
accessible by experiments. This energy range is typically 
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between 1 —6MeV for proton-induced and 3.5—13.5MeV 
for alpha-induced reactions. 

So far, only few reactions have been measured in or 
close to the relevant energy region. The aim of the 
KADoNiS-p database is to collect these data, and in¬ 
clude them in a user friendly framework for further in¬ 
vestigation. An important constraint is also the uniform, 
comparable datasets with easy access. This database is 
not only aimed at stellar modellers, but also for experi¬ 
mentalists who want to get a quick overview about the 
experimental situation from the p-process point of view. 

II. THE P-PROCESS DATABASE 

A. History 

The need of a p-process database was raised parallel 
to the first launch of KADoNiS in 2005. In this test 
phase some (p,7), (a,7), (Q:,n) cross sections on isotopes 
between ®®Fe and ^°®Bi were included. One criteria was 
to collect only those datasets which contain data points 
in or close to the GW. There was no extended search for 
datasets, only some recent data was included. 

In July 2010 a new update was launched @,0. All 
experimental data from (p,7), (p,n), (a,7), and (Q;,n) re¬ 
actions for targets heavier than ^°Ge had been collected 
from the EXFOR database [l^ which have at least one 
data point below a certain energy. This energy was ar¬ 
bitrarily chosen to be 1.5 times the upper edge of the re¬ 
spective Gamow window at 3 GK, which was calculated 
by the classic equations found in textbooks, e.g. Ref. m- 

B. New update 

After the test phase a new update has been prepared, 
and launched within the framework of KADoNiS. With 
a cut-off date of August 2012 new datasets from the 
EXFOR database had been collected, and also the Nu¬ 
clear Science References (NSR [13) had been reviewed 
for the most recent data. The criteria was similar in 


1 



Karlsruhe Astrophysical Database of Nucleosynthesis in Stars 


Karlsruhe Astrophysical Database of Nucleosynthesis in Stars 


s-process [Gamow] [FAQ] [Disclaimer] [Contact us] p-process 


KADoNiS-p database 

The KADoNiS project is an online database for cross sections relevant to the s-process and 
p-process (y-process). The present p-process library includes all available experimental data 
from (p,y)/ (P^n), (a,Y), (a,n), and (a,p) reactions between ^°Ge and ^°^Bi in or close to the 
respectiv e Gamow window. _ 
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FIG. 1. Start page the KADoNiS-p database. 


sense of the energy range, except now the relevant en¬ 
ergy ranges were taken from a more accurate numerical 
solution provided by Ref. [T^. The list of considered 
reactions was extended with (p,a) and (q!,p) reactions, 
too. 


C. Web interface 

The web interface of the p-process database has been 
finalised. Now the whole list of available datasets sorted 
by reactions can be listed, by pressing return with empty 
query box (both at the start page fig. 1 or at the data 
viewer fig. 2). 

The interface is built up as follows: The reaction of 
interest can be chosen from a list. The isotope can be 
selected either by entering it directly into the textbox, or 
from the chart of nuclei. In the chart only those isotopes 
are highlighted, for which we have a dataset. Below the 
chart the relevant energy range is shown, and it is also 
indicated in the plot. The existing datasets are plotted, 
either the cross section or the astrophysical S-factor can 
be chosen. Theoretical values for the given reaction from 
the NON-SMOKER code [T^ are also plotted as a curve, 
including an uncertainty region of a factor of 2 for proton 
induced reactions and a factor of 3 for alpha induced 
reactions. 

Below the plotter the list of the existing datasets ap¬ 
pears in tabulated form. It shows the energy range of the 
given dataset, the number of datapoints, the EXFOR ref¬ 
erence as a hyperlink (if exists), and also a reference tag 
formed from the first letters of the names of the authors 
and the year of the publication. This tag is also a hyper¬ 
link, pointing to the source publication where the dataset 
has been published via its DOI. If this identifier does not 
exist, then it points to the NSR reference of the article. 
If neither DOI nor NSR reference exists, then the refer¬ 
ence will point to a web page where details about the 
publication can be found. 

Two example dataset can be seen in fig. 2, In the 
heading the above mentioned identifiers are listed again, 
and additional information about the Ec.m. value and 
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FIG. 2. Screenshot from the KADoNiS-p database. 


the S-factor. If these quantities are not published in 
the original article, they are calculated to have uniform 
datasets. The total number of datapoints and number of 
datapoints in the Gamow window is also presented. The 
full dataset is downloadable via a hyperlink. Finally, the 
dataset is shown in a tabulated form. In the first two 
columns the projectile energy in the lab frame (in MeV) 
and its uncertainty (if available) is given. The 3“''^ and 
4*^ columns contain the center-of-mass energy (in MeV). 
In the next two columns the measured cross section (in 
barns) is given, and the last two columns show the astro- 
physical S-factor (in MeV barns). 
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III. DATA IN THE P-PROCESS DATABASE 

Radiative proton capture datasets are filling the whole 
mass range. There are more datasets in the lower mass 
range, where these reactions have higher impact on the 
predicted p-element abundances [l5l| . On the contrary, 
the radiative a capture reactions have higher impact in 
the heavier mass range where only a few experimen¬ 
tal data exist up to now. 

Neutron emitting reactions are filling almost uniformly 
the whole mass range. This is due to the fact that in 
most cases they have much higher cross sections than the 
radiative capture reactions. Neutron emitting reactions 
are not entering directly in the reaction network calcu¬ 
lations, but they help to finetune the statistical model 


TABLE I. Number of included isotopes and datasets in the 
KADoNiS-p database sorted by reactions and mass range. 


Reac. 

A< 100 
Isot. Datas. 

100 < A < 140 
Isot. Datas. 

140 < A 
Isot. Datas. 

SUM 

Isot. Datas. 

(P>7) 

18 

21 

15 

22 

2 

3 

35 

46 

(P>n) 

25 

46 

37 

88 

21 

27 

83 

161 

(a,7) 

5 

5 

9 

13 

4 

5 

18 

23 

(a,n) 

11 

24 

16 

22 

12 

26 

39 

72 

(a>P) 

3 

3 

3 

4 

- 

- 

6 

7 


calculations since those have to describe both the radia¬ 
tive capture and the neutron emitting reactions with one 
parameter set. 

No (p,a) dataset matched the criteria of the energy 


range so far, and from the inverse (a,p) reaction datasets 
exist only in the lower mass region, where they have a 
smaller impact. 

IV. FURTHER PLANS 

Implementation of further theoretical data is on the 
way (TALYS [l^). In addition, the database will be 
extended with partial cross sections from reactions 
leading to metastable states. Based on the existing 
datasets 7-parameter reaction rate fits will be derived, 
which can be included in reaction libraries. 


V. CONCLUSIONS 

The new user-friendly p-process database is launched, 
it is the first of its kind. This database is aimed to give a 
quick overview about the experimental situation for the 
p-process studies. All the included datasets are relevant 
to the mass, energy and temperature of the p-process. 
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